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Св BERATION CHECK: 


1л 


Before starting adjustment and maintenance, be sure to check the following specifications of 
the inverter and motor. 
Check of the inverter model name and manufacturing No. 


Inverter model 


[LL] | This information is written 


on the name plate on the 


MFG. NO. side cover of the inverter 


Example of contents of specification label 
* The example is for the 1100 022SF E2 inverter model 


нтасни НЯНІ О225ЕЕ2 | 


Description of inverter Model 


1100-022 SFE2 


LL Version number 


European type 


Г Structure type (F: with digital operator) 


Input voltage 
Series name S: Single phase 200 V class | 004: 04 KW 
H: Three phase 400 V class | 907: 025 KW 
015: L5 KW 
Applicable motor capacity | 922:22KW. 
037:3.7 KW 
ion of Mfg. Number 
1100-0225 26A 
Main body revision No. 
Production month 
(1009, 0; October, J; November, K; December) 
Production year 
Ge unit digit of the year of grace) 
Input voltage 
S: Single phase 200 У class 


Н: Three phase 400 V class 
Applicable motor capacity 
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12 Check of inverter and motor specifications 
(1) Inverter specifications 
Monitor Mode 


45000.0 000.0Hz 


NO. Monitor name Display content Set value 
1 | Frequency setting FS000.0 __000.082 

and output frequency поба ono) 

Multistage speed 250200 — 000.0Hz 

setting and output. 

frequency 350400 — 000.0Hz 


Expansion multistage 
mm (8000.0 — 0000827] 
[5000.0 . 090.0Hz ) 
2 | Acceleration time setting (ACCEL-1 9019.08 | 
3 |Deceleration time setting (DECEL-1 001005] 
4 | 2-stage acceleration time setting ACCEL-2 0010.05 
* 2-stage deceleration time setting DECEL-2 0010.05 
6 | Frequency setting command F-SET-M Terminal 
7 | Operation command method F/R-SW Terminal 
8 | Revolution speed display RPM 4Р 00000ЕРМ 
ә | Output current display ПА _imo00.0% | 
10 | DC current display РКУ 000] 
11 | Output voltage gain adjustment Boost Code «31» | 
12 | Output voltage gain adjustment |On — 100% | 
13 | Analog meter adjustment [M-Àbj ë so) 
14 | Failure display 9 
(TERROR Over V. р 
| 15 Failure history 2ERR COUNT 000 


1-2 


Function Mode 


EA Fonction name Standard setting | Set valve 
F-00 | VIF pattem setting VENC 
950.050 
кот | Maximus frequency adjustment 0 
F-02 | Start frequency adjustment 05 
оз [Maximum frequency limiter sex 0 
F-04_[ Minimum frequency limiter вешае 0 
F-05 | Multstaze-speed first speed setting — oH 
1:06 | Muhtistaee-speed second speed senine 0 (H5) 
F-07 | Multistage-speed third speed setting Odi 


Muti ped fourth speed setting 
M ge-speed filth speed егіп; 


2-19 | External frequency setting end. Q (Hz) 
? F-20 Set DC braking DCB OFF 
Switch over of frequency monitor ЕМ АМА 
Swiich over of the maximum frequency. fmax_120 
Switch [Switch over of rip and retry PWER ALM 
Selec: f Switch over of the motor direction when using the DIOP FWD. 
tion Р | digital operator 
Direction of the motor (Forward) FWD ON 
Direction of the motor (Reverse) REV ON 
‘Overload limiter OLMT-ON 
Til DC braking одесЛеуеТ selection DE IYL 
{[Stoplkey is effective when external run is selected STOP ON 
a [Selection of electronic thermal characteristic Erhm 100 
Switch [Selection of electronic thermal operation Ethm ОМ 
fond [Selection of software Tock SLOK ON 
‘Setting voltasc for analog input. AIN 5У 
[Seins input method of analog input AIN VOL 
election of analog input AIN ТЕК. 
FG ‘Change of data SOFTFREE 
Selection of frequency arina) FaRV 2 
Switeh [Selection of neglect of wip TRIP_ORF 
и Sec" [Debus mode dispiay DEBG OFF 
м tong [Software lock TLOK ON 
у election of area AREA ЕС 
‘Whole data setting FUNC STD. 
Trip history clear TCNT CNT 
ЕЗ Terminal setting T TERI CFT 
Switch [Terminal setong 7 TER2 CF? 
Mc” Terminal setting 3 TER3 2CH 
Fri setting 4 { TERS RS 
setting $ TERS ЕМ 
settin $ АК 
ZZ Extent ШЕ Input анти A 
Switch [RUN signal ouput selection П 
selec- value selection for deceleration. AVR 
tons [LAD stop function selection LAD O 
| Selection of alarm output coner A or E ALM_B 


поза limiter constant 


150 


‘Allowable undervoltage time 


tand by time after undervoltage setting 001005 
5.0% 
ACE DEC 100% 
lexHz 
Тор voltage setting 2200 
Е:32 | AVR voltage setting for deceleration 2207 
E33 | Default data and parameter setting 10 
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(2) Motor specifications 


< 


E] 

з 

$ 

E 

& 

5 

о Н 

Output frequency 
Motor mfg, number 
^ 
1 Motor output kW Rated current. A 

‘Number of motor poles Р Rated voltage M 
Motor rated rpm rpm Rated frequeacy Hz 


Starting frequency A 


(3) Mating equipment specifications 


Equipment name Required acceleration/deceleration time 
3 Torque characteristics Acceleration time Sec | 

Required torque kg-m Deceleration time Sec 

‘Load GD? kg-m? Variable specd range Hz Hz 
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р РИМСТІОМОГ CHECK TERMINALS (CN1 CONNECTOR) 


Table 2.1 below shows the functions of the СМІ connector оп the printed-circuit board. 
Refer to Sub-section 4.1 for the connector location and pin numbers. 


Table 2.1 Functions of check terminals 


Waveform observation 2 


РУ5 (КЕ проме supply DC power нау 
NV12 СМІ Q)| CT/Remote operator DC power supply 
power supply Note: When the remote 
NV12 є GNDA: -10.8 to -15/ operator is connected 
~ [VbC CNI (D Main circuit DC voltage 
i detection signal: DC power supply 
‘When VPN is 300VDC (200V | Note: When the remote 
class), 600VDC (400V class) operator is connected 
VDC СМА: 243 10 25.9V 
GNDA CN1(3) | Reference voltage for the power 


04) | supply above 


U (СМІ (20) | PWM waveform logic signal; U—GNDA 
M (19) | Period during which the main | | om 
У (| circuit transistor is ON and OFF | — 77 
x (18)| is shown. Measurement of atone 
У (17) | nonlapped logic is possible by Естетика 
2 (2) | observing waveforms by the BL 
pairs, i.e., U and X phase, Main venias OFF 
V and Y phase, and uring а periä 
W and Z phase. 
Allowable nonlapped period ERER "id 
range: t= 2 to 4p sec. wy 
X—GNDA | 
Корее и 
10 СМ (5) | Motor current detection signal: 1U, IW— ОМА. 
Iw (8) | 2.8V peak (approx.) with the Я 28v 
inverter at rated load A зу 
че 


— fa 


СК] Connector 
Тегана! symbol. 


Pin No 


TRIP 


CNI (9 | IPM module protect detection 
signal (approx. 5 У) 

ТЕР GNDA 5 V (approx.) 
When IPM is tripped, 
PL" 


DC voltage 


PV24 


GNDB 


см1 02) | Power supply to Fan and Power 
relay 

Рус GNDB 
004 to 00752 [21.6 to 30.0 
015 to 02252 
015 о 037HF| 


СМІ (11) | Reference voltage for PV24 


power supply 


DC voltage 
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(Са TROUBLE SHOOTING PROCEDURE 


3) 


3.1 Failure messages and diagnoses 


When the inverter is out of order, be sure to take the actions indicated on Table 3.1. Find and 
correct the cause of the trouble and then reuse. 


NOTE 1: When change of setting is required, be sure to obtain approval of the customer 


before changing. 


NOTE 2: When checking the inverter or making repairs because of the faulty condition, be 
sure to follow the instructions given jn Section 4 through Section 7. 


Table 3.1 Failure messages and diagnoses 


Rapid changes in 
load 


Eliminate rapid 
changes in load 


Short-circuits or 


Check output wiring 


(PM. Drive) grounds of отри | | and motor for shorts 
E E Rapid deceleration ORAN deceleration 
О| during motor |A] —— 
deceleration | |Short-circults or Check output wiring 
(РМ. Decel) grounds of output _ | and motor for shorts 
[Rapid acceleration | Increase deceleration 
Shor-circuits or | Cheek output wiring 
Е 3 Overcurrent | (врозріз ої output _ | and motor for shorts 
b| during motor |А Тоо high starting | Decrease starting 
(PM. Accel) acceleration | [frequency frequency 
Тоо high torque | Decrease torque 
boost boost 
Locked motor Check motor or load 
Installed position 
Excessive (vertical) and wall 
temperature of | [surface (nonflam- || | Check installation 
main element | |mable material, such 
Е UL fern white as steel plate) 
motor is at rest. * [Cooling fan opera- 
(PM. ERR) | (рабу internal | (боп and ambient [Replace cooling fan 
power supply | temperature 
of the inverter | [Internal power supply | Repairs 
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ig: E z 
PERRE B 8 
SESS. ЧЕ ls 
БЕКО = 
ABER зна T ME = ќа 
Е 5 Тауелег over- | {Excessive load Decrease load factor 
0108402 (Opera-| A etectronic thermal | Rematch to proper 
(Over. L) overload) level. (If not changed) level 
Regenerative * Increase decelera- 
brake applica- tion time 
Е 6 tion time Damping resistance |. Increase operating 
exceeding _ |^ usage rate, BRD%ED| duty cycle 
(OL.BRD) | |theBRD%ED . Raise SRD%ED 
value setting setting 
Р 
Rapid deceleration Increase deceleration 
щі Е q DC smooth- Motor forced to Impossible to apply 
ЮЇ ing circuit rotate by the load 10 continuous 
(Over. V) overvoltage regenerative load 
Check oput wiring 
[Grounding fault and motor for 
grounds 
[Large noise sources Keep noise sources 
Е 8 [eprom || |, [n promi away 
(eeprom | |797 И [Replace cooling fn 
in voltage | Evaluate power 
supply system 
ку contact of — Replace MCB or M, 
Е g Faulty power | [MCB or Mg Р 8 
JO|supply А [Repeated occurrence 
З (under. vy | |Gndervotage) | lof momentary power | уцае power 


Ifailure of 100msec or 
hess by 10 times or 
оге in 10 minutes. 


supply system 


E 0 [O| CT Error 


(Ст) 


> 


Faulty CT Repairs 
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Phenomenon x 
EE v. E E 
а Е] 5 
ја Eh 5 AN: 
E MF = Ortection > 
E E $ 
E Е XE SE eoe : і 
[Large noise sources | Keep noise sources 
ОЇ (СРО Egon | Alin proximity away 
Faulty inverter Repairs 
Е! e Beenie онај Eliminate external 
= O| External trip |А |07 equipm 7^" | device and equipmen| 
external trip function | а oe 
(EXTERNAL) is selected) У 
1f power is not 
tumed on with А 
E13 1 Тога on power with 
| O| USPEmor | AlinverterimRUN | verter at rest 
(USP) state (When USP 
function is selected) 
Grounding of wiring 
Е m Grounds at „| _ between inverter and | ect grounded 
o| Inverter Output] д | motor, and motor WA gr 
(GND. Fit) f ren power | [itself (Check with the P 
ismmedon | |megohm-meter) 
Overload [Decrease load factor 
ol ——— i —— _ |efimproper thermal 
елу sed alus Reset to proper value 
ind fault and Correct shorted or 
of power supply| grounded portion 
lUndercapacity of | Increase MCB 
o —— || — |вімов capacity 
Damaged inverter 
[module or converter | Repairs 
module 
Power failure [Correct power supply 
о ——  |-|Powerfailure | |Рашту contact of 
Replace MCB or M 
|| MCB or Mg PS ФЕЈ 


3.2 Description of the codes А, B and С under the tabulated cofumn heading " Method to 
reset", 


A: After the motor has stopped, close between the terminals RS and L on the printed-circuit board, 
or press the stop/reset key of the main body digital operator. 

B: Operate the breaker and electromagnetic contactor. 

С: Reset the thermal relay after the motor has stopped. 


(1) Complaint: Motor does not rotate 


‘Switch мало 
shipment remote mode 


Check wiring breaker and 
деси трет concor. 
‘power supply synem 
золоті 


Tuke wetions based on 
displayed vip informulon. 


Opcralion troop 
posmiomcer 


Ven 


оле at motor terminal 
[5 


‘Stop operation command 
fromerminal once. then 
input operation command. 


Release FRS or RS. 


лара operation command 


Inverter failure 


Inpo frequency command 


wenstiue | 


Check wiring between 
inventer and motor 


Inverter failure 


Tum power supply off 
‘once. then increase invener| 
va. 

| Reduce tad torque 
(Disconnect load) 

= Increase invener and moios 
capacity 


(2) Complaint: Motor does not accelerate 


Select one item of the monitor mode. (Press the [FUN] key once, then press the key) 


Multistage speed com- 
mand is inputed, 
‘Release 1,2, 3-СМ! 


Displays FS000.0 
'OF(R)O00.0? 


Ís the monitor 
mode F-SET-M selected 
properly? 


Property reselect, 
FSET- 


(f monitor mode, 
does setting exist between 


ко, 
Operator failure 


Properly reset "Н.М 


Property reset “F-END” 


+ Raise the inverter (motor) capacity 

+ Raise overload limit level 

+ For low speed range, changing the torque boost value may 
result in decrease in output current 

* Rccommand the customer to seduce load. 


* Increase the acceleration time. 
> Raise the inverter (motor) capacity 


“Acceleration time too short against 
1084 GD2 (пела) 


Ts the function 
mode УРУС set 


properly? 


Те the fonction 
mode +Fmax set 
property? 


1s the number of 
‘motor poles correct? 


Inverter failure. 


(4) Complaint: Can not operate inverter 


.. Correction 


Is the [STOP] key on the digital operation 
panel not pressed while in the terminal mode? 


Stop the operation command from the terminal 
mode once, then reinput the operaion command 


Is the DB command not inputted? 


After tuming the DB command off, input the 
operation command 


15 the RS/FRS command not inputted? 


After tuming the RS/FRS command off, input 
the operation command 


Is the frequency setting not 07 


Correct the frequency setting to a desired 
frequency 


Is the display on the digital operation panel not 
the function mode? 


Go to the monitor mode by pressing the 
MON] key 


Does trip happen? 


Reset 


If the frequency setting command mode (F- 
SET-M) is “Terminal”, does the speed com- 
mand exist between terminals O and L, or OI 
and L on printed board? 


Evaluate the speed command circuit 


There is input on the printed board at multistage| 


speed input terminals 1 and 2; but is the setting 
of “SPEED1” to "SPEED3" not made OHz? 


Set “SPEED 1 to 3" to a desired frequency 
ог cutoff the command to terminals 1 and 2 


Ts the command input not made externally by 
selecting the internal command (remote) mode 
or is the command input not made from the 
digital operation panel by selecting the external 
command (terminal) mode? 


Check the operation mode. (input the operation 
command with the mode currently set) 


Are the external command (terminal) mode and 


the FW and RV terminals on the printed board 
not inputted simultaneously? 


Be sure to allow either forward or reverse 
operation to function 


Minimum frequency»Frequency set value? 


Set the frequency to minimum frequency or 
above 
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(a) Overcurrent trip (PM. Accel) is actuated 


‘Kee the outpat 
Terminals U, У and W not 
short-circuited? 


Ground fault happens? 


operne бе 
faverer unit by disconnecting 
ће output terminals, U, 
and Wh 


Is the 
inverter output voltage 
"balanced? 


1o start the motor running 


Correct ground fault portion 


Inverter failure 


Jnvener fai 


Decrease the starting frequency and torque boost 


‘Operate the motor after it has stopped 


"The load snd GD2 are too heavy. 

Ф Increase the acceleration time 

QD Request the customer to reduce the load or raise the motor and 
inverter capacity 


Inverter: 
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(b) Overcurrent tip (РМ. Decel) is actuated 


‘Kee the оштра 
terminals U, V and W not. Correct shorted portion 


shon-<circuited? 


‘Ground fault happens? Correct ground fault portion 


verter unit by disconnecting Inverter failure 


‘Set the deceleration time longer 


+ Lower the function mode overload limit constant "LM. CONS" 
setting. 

+ Request the customer to mitigate load shocks or raise the motor 
‘and inverter capacity 


‘Kee the output 
terminals U, V and W not 
short-circuited? 


Ground fault happens? 


Change rapidly вод wansient 
iren flow exist? 


Inverter failure 


(d) Overload (OverL) is actuated 


Ts the load not too heavy? 


Correct ground fault portion 


+ Lower the fonction mode overtoad limit constant “LM. CONS” 
setting 

+ Request the customer to mitigate load shocks or raise the motor 

and invener capacity 


‘Request the customer to mitigate load shocks or raise the motor 
and inverter capacity 
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(e) Overvoltage trip (OverV) is actuated 


[I^ 

ecelerarion time seing 

not toa short against io 
де load? 


+ Reset the deceleration time longer 
+ Reguest the customer io install a braking resistor or raise the. 
inverter capacity 


Ка leading 
Phase capacitor input made 
in proximity? 


Alter the wiring system between the leading phase capacitor 


Invener failure 


(f) Undervoltage trip (UnderV) is actuated 


Evaluate the power system. 


Канон YES 
ing alge slanting caret conned, 
e pow рр sytem t Set the function mode switch selection 1 
то the undervoltage restart. 


La] Reset and restan operation. 


'Did commercial power чека 
Evenirap extermely 2 


'Did momentary power failure 


mau nove Reset and restart operation. 


вени 
НЕЕ 


Replace the magnetic switches 
12 and LYN)) pod 


Allow 30 seconds or more before turning ihe power 
оп next time. 

(The 30 seconds is the time for the inverter to be set 
when the power is turned off. 

‘This time is between 3 and 30 seconds depending on 
2 load current relating to the equipment type. The larger 
the capacity, the longer is the time to be allowed.) 


oe ss ap) СТ 
dde ее Oe pow ted 
eo 


Inverter failure 
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(а) Phase failure 


This inverter is not provided with the phase failure protection on the power supply; 
hence the following are expected to happen in the event of occurrence of the phase 
failure. 


+ The normal operation will continue when there is little Joad, whereas the main 
capacitor (CB) life shortens because of an increase in the CB ripple current. 


+ Ifa load is applied, the undervoltage and overcurrent protection is actuated. 


(b) Be careful of the following condi 


because the converter module may be damaged. 
= When the power supply voltage unbalance ratio is 3% or above. 


= When the power supply capacity is ten times that of the inverter, and it is 500 КУА 
or greater. 


- When а severe voltage transients occur 
Examples: When multiple inverters are connected to a short bus. 


When a leading phase capacitor is turned on/off- 


In the cases above, it is recommended that a reactor of about 3 percent of the power 
supply voltage (voltage drop at the rated current) be inserted on the power supply. 
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i МЕА s aero де voltage range (V) С 
cit i Ў а EE 
PVS (for +5 491052 СМІ (13) 
INV12(for -12 V use) power supply 9970 -10.8 t0 -15.0 ско) | смаз | 
00410 015SF 
PV 24 (for +24 V) power supply 21.6 0 30.0 см Q2) | смо) 
0225F, 015 to ОЗТНЕ 
21.6 0 26.4 
VDC voltage 200 У class 24310259 У at} СМІ (1) | CNI (13) 
(for detection of DC bus voltage) 300 VDC 
af 400 V class 24.3 to 25.9 V at 
600 VDC 


NOTE: With the remote operator connected 


* CNIs shown above are for the right hand side connector of the main body. 
(Sce the picture at the bottom). 


см о 
Blind Cover (upper) 
Digital operator 1 12 
ae В 2 13 
а Control circuit terminals. i H 
У Main circuit terminals 
Wiring Holes: 
10 2 
п 22 
о 
Blind Cover (lower) 
CNI connector 
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PM ee T EE E M LT E eee 


Make detections of the following by varying the main circuit voltage {L1,L2 and L3(N)) 
which have been adjusted with the variable transformer. When checking the BRD function, 
connect a resistance of hundreds КО between Р and RB. 


Model 


Ралі М on main circuit) 


BRD | ON 


004 to 022SF 


330 to 350 VDC ог above 


015 to 037HF. 


660 to 700 VDC or above 


Connect an oscilloscope from RB to P 
(+). The voltage waveform must be- 
соте "L". 


OFF 


004 to 022SF 


330 to 350 VDC or below 
(When V-SET is set to 2007) 


015 to 037HF 


660 to 700 VDC or below 
(When V-SET is set to 400V) 


Connect an oscilloscope from RB to P 
(+). The voltage waveform must be- 
соте "Н". 


+] OV-TRIP 


004 to 022SF 


375 to 405 VDC 


015 to ОЗТНЕ 


750 to 810 VDC 


+ The output power turned off: Logic 
PCB: 

Control circuit: check round PU — 
control circuit terminal L must be "H" 
LEVEL 


+ Alarm relay output: ALO-AL] ON 3 
OFF when B contact is selected. 


- Overvoltage trip display: "ERROR. 
Over. V" (Remote operator display) 


NOTE 1: Use care when checking BRD function, because measurement of high voltage is 


involved. 


on the diode moduie (DM). 
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NOTE 2: Since there is no МС) terminals on the main circuit, use P terminal and (-) pin 
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Overcurrent (Overload) Detection Characteristics 


With the motor running, gradually increase the load and then make the following measure- 


ment. 


сод to test 


scription 


@F-24 LM.CONS 
50% 01.0 setting: 
Apply a load of 40 to. 
60 percent of the 
inverter rated сиг- 
rent, 

Ф F-24 LM.CONS 
150% 01.0 setting. 
Apply a load of 140 
to 160 percent of the. 
inverter rated cur- 
rent. 


Overload limit 
level 


Output frequency must start. 
decreasing. 


Possible to change 
LM.CON setting 
with the remote 
operator connected 


Overload trip | Apply a load of 180 
percent of the in- 


verter rated current. 


= Overload trip must occur in 
about 10 to 20 seconds 

+ The output power tumed of. 

4CNIQ3) о CN1(20)}; 

"H" level) 

Alarm output (ALO-AL] ON 

—OFFL* 

+ Overload trip display: 
("ERROR Over. L” 


Impossible to limit 
overloading with 
LM.CONS 150% 
31.0 setting (Use the 
remote operator.) 


Alarm output (ALO-AL] ON 
— OFF).* 

Overcurrent tip display: 
("ERROR OC. Drive" 
(Remote operator display) 


* When B contact is selected for alarm relay output. 


(Remote operator display) 
Overcurrent | | Apply a load of 200 |- The output power tumed off> | Impossible to limit 
wip to 220 percent of ће | (CN1(13) to CN1(20)); overloading with 
inverter rated cur- УН" level) LM.CONS 150% 
тет. . 31.0 setting (Use the 


remote operator.) 


44 Undervoltage Detection t. haracterislics 


Operate the inverter at the maximum output frequency 

As the main circuit power supply voltage (L1, L2 and L3(N)) is gradually decreased 
through the variable transformer, the output has to be turned off or Undervoltage trip must 
occur (this operation to be carried out at the rated load). 


140 о 160 VAC |- The output power umed off. (CNI(13) to 
CN1(20)5; "Н" level) 

280 to 320 МАС | - Alarm output: ALO-AL1, ON — OFF 
When b contact is selected. 


* Undervoltage display: (“ERROR Under. 
Y) 


Undervoltage | 004 to 022SF 


015 to ОЗ7НЕ 


Following the detective operation, execute a latching. After resetting (by short-circuiting RS 
to L, or pressing the [STOP] key.) release the latching. 


45 Forced Resetting Characteristics 


Forced resetting | Short circuit RS to PV24 on the printed | The abnormal mode must be rest. 
board. 


4.6 External Frequency Indicator (Analog Meter) Adjustment Characteristics 
(Monitor Mode М-АРЈ) 


Connect the remote operator. Select | F-21 SWITCH] with the function mode, and set to 
[SWITCH FM ANA]. In this state, an output (ИТ) which is proportional to the output fre- 
quency is available between FM- on the printed-circuit board. 

Adjust the M-ADJ constant on the monitor mode so the meter reading becomes maximum at 
the maximum frequency. 


i pud 
ZH Ц Lo vTis variable 
eT з qom 


ал 


How to return to the initial setting (Setting when shipped from the factory) 


Follow the following procedure when it is necessary to retum to the initial setting made the 
factory. 


® Short circuit FW, RV and 1 terminal to PV24 on the control circuit terminal. 
Ф Тип the power on. 


Ф Make the FW, RV and 1 terminal open when (ОТОЈО) is displayed on the digital operator. 
(The remote operator display [FS000. 0HZ 000. 0HZ)) 

Ф Tum the power off after six seconds or more have past. 
(if the power is turned off within six seconds, the initial setting may be ineffective) 


NOTE: The following table shows how to return to the initial setting for Europe, Japan 
and US version. 


vo 
voor | FY {Rv | 1 | 2 | 3 


Europe | Chose | Close | Close: 


1 [evi 


US [соз Сове |Ciose | Close Factory setting 
Japan |Ctose| Close 


Нез 


maoe 
a o» 


Europe | Close | Close Close 

Factory setting 
US — fClose|Ciose |Ciose | Соле |Сіозе| AO cleas 
Japan — {Close | Ciose| Ciose| Close! 


NOTE: J100-E series should be CM1, PV24 is for 1100-E2 series. 
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Motor noload, forward and reverse operations 


‘The motor must accelerate without allowing the OC-TRIP to occur, when the motor is run 
forward first, and then with the use of the selection switch, the speed is decreased and the 
operation is switched over to the reverse run. 


Е 


руга] FW к] 


вес om  [— o —] от 


* J}00-E series should be CM1. 
PV24 is for J100-E2 series. 


Motor operation with load (100% load) 


арма (Fn T) 
[rent 


“Deseripuon 


Criteria. 


Balance of output 
voltage and current 


Make measurements of the 
voltage and current at the in- 
verter output (0, V and W). 
(See Section 7) 


- Free from open phase, etc. 


Balanced output voltage and 
current 

Motor operation free from 
abnormal noises 


Current monitor 


Check the output current values 
on the operation monitor (F1). 


9010 110% of the inverter rated 
current (approx.) 


Voltage monitor 


Check the DC voltages values 
on the operation monitor (РІ). 
Check the DC voltages (Vpn). 
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The value depends on input 
voltages 

[004 to 022 SF) 

270 volts (approx.) against the 
200 VAC input 

(015 о 037 HF] 

540 volts (approx.) against the 
400 VAC input 


б 6. “ACTIONS ТО TAKE IN AN-OCCURRENGE OF ABNORMALITIES ) 


61 Ном to check the converter module 


Possible to check the module with the tester 


N 
Circuit diagram of the converter module 


Tum the power off and start the work after the DC bus voltage has become 15 volts or 
below, Use the 10 range when making measurements with the tester. (A simple way to 
check the module as assembled) 


Бене terminals Resistance value 
Three different ways for —2~ : 
(corresponding to LI-L2, L2-L3 (М) | S0kQorabove | ~: AC terminal (L1, L2 and 
and LJ-L3 (N) 130) 
РО) Each of L1, L2 and 13 (МУ SOkQ or above 
Each of L1, L2 and L3 (N) 5 РОЈ SOkQ or below 
NC) 3Each of L1, L2 and 13 (N) 50К0 or below 
Each of L1, L2 and L3 (N) 5 КО ‘SOKQ or above 


NOTE: Since there is no N(-) terminals on the main circuit terminal, use the following 
terminals when making the measurements. 


+ 00419 007SF: МО) pin at the diode module (DM) connection 
+ 01510 0225F, 015 to ОЗТНЕ: М connector at the capacitor PCB connection 
Replace the converter module if any of the measurements is out of the values shown above. 


* Trouble to occur when the converter module fails: MCB trip (Short-circuit of the 
power supply) 
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qu 


GUEST, WM, а EQUUS CES PTUS чин кан оса Р ee 


Check the module with the tester 


TOWER PCE | 
oS жи ст) 
ть 
SE a» 


Inverter module circuit diagram (004 to 022SF) 


‘Turn the power off and start the work after the DC bus voltage has become 15 volts or 
below, Use the 19 range when making measurements with the tester. (А simple way t 


check the module as assembled) 


NOTE: There isa possibility that the module is out of order even when judged to t 
standards. 


U phase upper arm 
50kQ or below V phase upper arm 
W phase upper arn 
U phase upper ar 
50КО or above У phase upper am 
W phase upper ar 
U phase upper an 
50kQ or below V phase upper ar 
W phase upper a 


U phase upper a 
50kQ or above У phase upper а 


W phase upper 
5001 or below, — BRD transistor (004 
50kQ or above 
50kQ or above BRD transistor with? 
50kQ or above (о 037HF) 
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63 


64 


NOTE: Since there is по МО) terminals on the main circuit terminal, use the following terminals 
when making the measurements. 


* 004 to 0075F: (-) pin at the diode module (DM) connection 
* 015 to 022SF, 015 to 037HF: М connector at the capacitor PCB connection 


Troubles to occur: 
When the PM module fails: 
+ The OC trip occurs even when the motor is not connected. 


When the BRD transistors (BRD transistors within PM) fail: 
* BRD discharge resistor heats up. 


63 Нож to check Ше printed-circuit board 


Visually check the mounted printed-circuit board for damaged resistor and thick-film mod- 
ule (called BRDM (004 to 0225ЕУРЗМ), short-circuited IC lead due to deposited foreign 
matter and abnormal or disconnected connector. 


64 Нож to check the frequency setting digital 


Select "01" for F9 with [FUNC] key and ZN И кеу on the digital operation panel, and 
connect the frequency setter betweenthe terminals O and L on the printed-circuit board. 

Set the frequency to а maximum, select F] with the [FUNC] key on the operation pane} and 
press the [RUN] key. (In the case of the remote operator, select “Terminal” Гог F-SET-M) 


Be sure to check if the frequency Frequency о 
can be set to a maximum setting setter, 
value. (Example) 


can : 
ІСІ (СІ 


65 How to check control signals 


While operating the inverter, PWM waveforms appear between the connector CN1(20) 
pin(U) or CN1(18) pin(X) and CN1(13) pin (GNDA). Note that these PWM waveforms are 
different depending on the frequency setting. 


‘When the PWM waveform is incorrect, replace the control board. 


PWM waveform 


* CN1(20) ріп є СМІ(13) pin CNJ(20) pin — CN1(13) ріп 
(U є GNDA) (X < GNDA) 

+ CNI(19) pin — CN1(13) pin CN1(17) pin < CN1(13) pin 
(V є GNDA) (Y є GNDA) 

* CNI(8) pin с CNI(13) ріп СМИ? ) pin — CN1(13) pin 
(W – GNDA) (Фе GNDA) 


CN1Q0) ріп < CN1(13) pin 
(U)  (GNDA) 


ov 


CNI(18) pin — CN1(13) pin 
X) (GNDA) 


ov 
РАТУ 


fe60Hz Sms/div 
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207 MAINTENANCE AND INSPECTION. PROCEDURE 


7. Maintenance and inspection precautions 


(1) Precautions before starting maintenance and inspection 
Be sure to confirm the following before starting maintenance and inspection because 
there is a danger of receiving an electric shock. 


+ The display on the digital operation panel has tumed off and the charge lamp on the 
РСВ has gone out (100-0225Е takes about 4 minutes for example). 


* The DC bus voltage is 15V or below when measured with the tester. 
(2) General precautions 


Always keep the unit clean so that dust or other foreign matter does not enter the inverter. 
Use special care with respect to broken lines and faulty connections. Firmly connect 
terminals and connectors. Keep electronic equipment away from moisture and oil. Dust, 
stee] filings and other foreign matter can damage insulation, causing unexpected acci- 
dents, so take special care. 


72 Measurement of input/output voltage, current and power 
General measuring instruments for input/output voltage, current and power are shown in 
Figure 7.3 and Table 7.1. 
‘The voltage to be measured is the fundamental wave effective value and the power to be 
measure is the total effective value. 
(1) Measurement of output voltage 


The moving-iron type instrument does not give accurate readings for measurement of the 
output voltage. Make measurements according to the method shown in Figure 7.3 (Table 
7.1) or using the circuits indicated in Figures 7.1 and 7.2. 


ООУ Олл or above (200 clase), 
омо TA or touc (400V cia 


Fundamental wave, 
effective vahe | МЕР x Va 


Moving coil type meter 
300V(200V class) 
GOOV (400V class) 


Figure 7.1 Output voltage measurement circuit 
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When a load is not connected to the output terminals U, У and W, voltage is present at then 
because of the leakage current of semiconductors (about 2mA) even when the output fre- 
quency command is made naught. 


When connecting the voltmeter to the output terminals under the conditions mentioned above, 
make connections as indicated in Figure 7.2 to prevent the indication error of the meter, 


ГОЛА or above (200 class), 
'Q00V ОА or above (400V class) 
Additional resister 
ЗКО 30% (200V class) 


ЗКО SOW (400V class) 


Moving coil type meter. 
300v (200V class) 
600 (400V class) 


Figure 7.2 Output voltage measurement circuit. 


(2) Measurement of input voltage and input/output current 


Make measurements of the input voltage and inpuvovtput current for all of the three 
phases with the moving-iron type meter (See Figure 7.3 and Table 7.1). 


(3) Measurement of input/output power 


Make measurements of the inpuvoutput power with the electrodynamic type wattmeter 
for single phase use. Make measurements for all of the three phases in cases where there 
їв an unbalance in voltages and currents. 


Figure 7.3 Parts to be méasured 


Tabte 7.1 Measuring instruments 


Remarks 


Supply voltage Ei Between Li 89812,12 | ДЕ Moving-ron ype volmeteror [Fundamental wave 
and L3(N), L3(N) and Lt rectifier type voltmeter effective value 
(ER-SXE-STXET-R) a 

Supply current М Amperage at Liza | зо Moving-iron type ammeter Total effective 
L3(N) два) От) value 

Supply power Wi Between L and L2, and рез Electrodynamic type wattmeter | Total effective 
L2 and L3(N) QW oWia) valve J 

Supply power factor Pf) | Calculate the supply power factor from the measured supply voltage, E1, supply current 
П and supply power Wi wi 

РА x 100(%) 
већ 

Output voltage Бо Between U and V, V and Refer to Figure 7-2 or rectifier [Total effective 
W, W and U (EU-v) 777. moving-iron type ammeter value 
(Еу) Eww) 

. | Output current 10 Amperage at U, V and W = Moving-iron type ammeter Total effective 

оду у). value 

Output power Wo Between U and У, V and = Electrodynamic type wattmeter | Total effective 
W (W01X(W02) value 

‘Ouiput power factor Pfo | Calculate the output power factor from the output voltage Ед, output current 10 and 
utpat power Wo Wo 

Pfo = A x 100(%) 
3-5-0 


NOTE 1: Use а meter indicating а fundamental wave effective value for voltage, and meters indi- 
cating total effective values for current and power. 


NOTE 2: Since the inverter output waveform is a distorted wave, the measuring instruments shown 
in the table above are liable to cause errors at low frequencies. The measuring method 
~ and instruments indicated above provides comparatively accurate values. 
wg Some testers (general-purpose products) are not applicable to the distorted wave. 


NOTE 3: For the input and output current, measurements of the power are made with the digital 
power meter, e.g., YEW 2503 and 2504. 
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кор... CHEESE CERE ОИ P TES НИНИН Te RI басом ой 
Маке these measurements and tests by shori-circuiting the terminals as shown in Figure 7.4, 
and by following the conditions described. 
[Conditions] 
4) Make insulation resistance measurements between the terminals and grounding with the 
500DCV megaohm-meter, and make sure that 5 M-ohms or greater is indicated. 
b) Withstand voltage test Ё 
Make withstand voltage tests by supplying 1500УАС (2007 class), ог 2000 МАС (400 V 
class) to between the terminals and grounding for one minute, and make sure that there аге 
по abnormalities. 


+ Do not conduct withstand voltage tests for terminals other than those indicated in Figure 
7-4. 


Apples voltage 


ок 


Сао Ol sec or 
ow dew 


Figure7.4 Insulation Resistance Tests and Withstand Voltage Tests 


ТА Maintenance of parts 


(1) Printed-circuit boards are maintenance-free under normal applications. However, in 
cases in which maintenance and inspection are necessary, pay attention to the preven- 
tion of damage caused by static electricity as shown below, and be sure to follow the 
instructions in Section 4. MEASUREMENT AND ADJUSTMENT OF CONTROL 
CHARACTERISTICS and Section 5. OPERATIONAL ADJUSTMENT. 


+ Prevent damage caused by static electricity 


The MCUs and LSIs on a printed-cireuit board can be destroyed by static electricity, so 
be sure to ground work benches, soldering irons, and yourself before working on а 
printed-circuit board. 


(2) Maintenance of smoothing capacitor and cooling fan 


We recommend that smoothing capacitors CB and cooling fans be regularly replaced 
every three years taking their lives into account. Note that their lives shorten when they 
are used, in particular, under high temperatures and heavy loads. 


7-4 


Appendix 1 | 1100 series logic and main circuit elementary wiring diagram 
EC diagno. су Па Ginga No: a] 

1100-004SFE2| 27800924 37813644 
7100-0075 282 Ditto Ditto 
1100-0155БЕ2 Ditto 37813643 
3100-0228FE2 Dito Dito 
1100-015HFE2 Ditto 37813642 
7109-022HFE2 Ditto Ditto 
7100-037HFE2 Diuo Ditto 

” Appendix 2 Ј100 series structural drawing 


PSE NO 


J100-004SFE2 3T810495 
Ј190-0075ЕЕ2 37810496 
J100-015SFE2 3T810498 
J100-022SFE2 Ditto 
3100-O015HFE2 37810499 
J100-022HFE2 Ditto 
1100-037HFE2 Ditto 
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VWS-3 series 


© Voltage between Н and L: 5У 


Possible to use up to 500 to 2 КО, 
of VR, 


з Output frequency gain-bias func- 
tion for the analog command be- 
tween O and L is possible to set with 
the remote operator function mode 
F-18 (F-START) and F-19 (F-END). 
The maximum frequency adjustment 
is possible with Е-0) (Fmax). 


Савет | 7100 series 
ig Е eas й 
Ruwstop | Н | *Select operation and frequency _ | Н | Make frequency settings with the 
command.| « | commands, with the change setting | + | monitor mode, and select operation! 
Forward’ | О | mode F9. о | stop command with the “Terminal” 
reverse Ж • | mode. 
E 
runcom- | L L " 
mand + | UM k, BEY 
FW FW T "T 
. У) Electrically insulated} + Ji my dm S 
RV RV 
[pvo * SWF-ON: Forward run. * SWF-ON: Forward run. 
OFF: Stop OFF: Stop. 
* SWR-ON: Reverse nin. * SWR-ON: Reverse run. 
OFF: Stop OFF: Stop 
Note that STOP is effected when Note that STOP is effected when 
SWE and SWR are ON simultane- SWF and SWR are ОМ simultane- 
ously ously 
Frequency] © | * At fmax with 5V or 10V between о | + At fmax with 10V between O and L 
command | - | O and L (Select with remote operator] + 
(voltage | L | switch selection 20) 1 | © Voltage between H and L: 10V 
рш) (AVR used) 


© Possible to use up to 500 to 2 КО 
of VR, with a built-in AVR. 


+ Output frequency gain-bias func- 
tion for the analog command be- 
tween O and L is possible to set with 
the digital operation panel function 
mode F-26 (F-START) and 

F-27 (ЊЕМР). 

The maximum frequency adjustment, 
is possible with F-3 (+fmax). 


R2 


^ 


ipe 


Frequency 
command 
(current 
input) 


Make selections with switch selec- 
tion 2 © of the remote operator. 


40200 01 
|. 
e 
o 
возу —Т, 
10 1077 


* Input impedance 2500. 


max FEND 
Adjustable Adjustable 
Im 
сову 
добу 


Inpuv/output characteristic 


Setting of the start point (F-START) 
and end point (F-END) of the fre- 
quency for 4 to 20mA is possible 
with the function mode F-18 and 
F-19. 


Or 


Make selections with switch selec- 
tion 2 Ф of the remote operator. 


41020@A_Jor 
еа 

СЕН 

(001077 


* Input impedance 2500. 


fmax FEND 
Adjustable Adjustable 
от 
Oto SV 
O10 10V 


Inpuv/output characteristic 
+ Input impedance 2500. 


Selection of the start point (F- 
START) and end point (F-END) of 
the frequency for 4 to 20mA is 
possible with the function mode 
F-26 and F-27. 


The inversion of the two-dot chain 
line is also possible. 


22.1100 series. B v OSVWS.3 series 
Frequency | ЕМ | Possible to monitor the inverter [ЕМ | Possible to use those for the use of 
monitor | + | output frequency or output current. | “ | analog meters and digital frequency 
см! : L | counters with the same terminal. 
The output frequency monitor T 
sand а Make selections at the digital 
provides either analog or digital € : 
handles operation panel with the function 
тала ошри. mode F-28 switch 3. 
The output current monitor pro- * For analog meter use 
vides an analog signal only. Make Ф Analog meter specification: 10V, 
selections with switch selection 1 © ImA full scale. Internal resistance: 
and 49. 101022kQ. 
* Analog grequency monitor signal Ф Signal for analog meter use 
© Analog meter specification: 10У, Digital duty control signal 
ИВА еме. @ Meter reading adjustment is 
ФА digital duly control signal possible with M-ADJ. 
proportional to the output frequency (Provided if the телек“ internal 
: is outputted as a maximum fre- resistance із 1010 22 КО) 
Guency full scale. * When the digital monitor (for 
© Meier reading adjustment is frequency counter use) is selected. 
possible with M-ADJ of the monitor * Output signal is as indicated be- 
mode. low. 
з Digital frequency monitor signal 
(for the use of frequency counters) SALAM een 
© The output duty of а pulse series Гат 
with the same frequency as the 
output frequency is about 50%. 
JUUULIe 
акте 
з Analog current monitor signal 
A digital duty control signal pro- 
portional to the output current is 
outputted as а 200% full scale of the 
inverter rated output current. 
‘Alarm ^ |ALO| In case of В contact selected when |ALO| When in abnormal state: ALO-AL I 
oput [ALI] in normal state: ALO-ALI Closed — |АТ | Closed 
contact — AL2| wien in abnormal state: ALO-AL2 |^ l7 | When in normal state: ALO AL? 
closed, when the power supply 15 close, when the power supply is 
turned off. turned off, 
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